Mushrooms and the lung
The commercial production of mushrooms and the use of mushrooms as a food substance have now been reported to cause disease of both the airwaysv" and lung parenchyma.'. Respiratory disease may arise at various stages of the production process, during the preparation of the compost", mushroom spawning", mushroom growing", in the picking and sorting of the mushrooms", during the disposal of spent mushroom compost? and finally during the preparation of a mushroom food product l. It is probable that there are both different causes and perhaps different immunological and nonimmunological mechanisms operating at these different stages.
The production process of mushroom cultivation initially involves the preparation of compost. Horse manure, pig manure or chicken litter is mixed with straw and fermented in piles (outside) over a period of seven days (phase 1). It is then transferred to open trays and pasteurization takes place (phase 2). The compost is peak-heated (12(}-140°F), usually using steam, for 5-7 days and then allowed to cool. At this point the compost contains large numbers of thermophilic microorganisms. In the past, spawning of mushrooms took place manually with the individual standing over the freshly pasteurized compost which was being mechanically agitated in its open tray. This mechanical agitation leads to high concentrations of microorganisms becoming airborne? The mushroom spawn itself is adherent to cereal grains and does not become airborne. It is at this stage that cases of mushroom workers' lung have been described in the United Kingdom. The report by Phillips et al. in this issue (p 674) of allergic alveolitis arising in the commercial preparation of mushroom compost itself draws attention to the important role of the compost and its contaminants, rather than mushroom spawn, in causing respiratory disease during this initial phase of mushroom production.
After spawning, the compost is moved to growing sheds where it is undisturbed until picking takes place. Allergic alveolitis during the phase of picking and sorting has been described in France", Germany! and China", but not in the UK. This geographical difference is probably related to the different strains of commercially produced mushroom. In the UK, Agaricus bisporus is usually cultivated. This mushroom only liberates its spores when fully mature and is usually picked when immature, whereas Pleurotus ostreatus (P. 'florida 'J, cultivated in other countries, releases spores in large numbers from a very early stage of growth. These mushroom spores appear to be a second cause of allergic alveolitis in mushroom workers. The immunological basis of this latter response is suggested by the demonstration of dual responses on intradermal skin testing combined with the presence of precipitating antibodies to an Journal of the Royal Society of Medicine Volume80 November 1987 667 extract of Pleurotus ostreatus'", It is probable that a hypersensitivity response to an as yet unidentified thermophilic microorganism also underlies the alveolitis associated with the initial process of mushroom production (compost preparation). However, there are two features which may be seen which suggest that nonimmunological or paraimmunological mechanisms may also be involved. The development of respiratory disease on first exposure has been described"! and in other reports all exposed individuals have developed evidence of disease", It is possible that in this situation the heavy exposure to thermophilic microorganisms may lead to the direct activation of the alternative pathway of comp-lement12. The response in the airways in mushroom food processors! appears to be an immediate type 1 hypersensitivity reaction with positive immediate skin tests to a mushroom extract and an immediate bronchial response on bronchial provocation testing. Further outbreaks of mushroom workers' lung should be infrequent. The spawning of mushroom compost is fully automated in most mushroom farms and appropriate respiratory protection has controlled respiratory disease amongst the mushroom pickers and sorters 2 • l o. It is to be hoped that appropriate measures will be taken to protect workers involved in the commercial preparation of the mushroom compost itself.
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